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Thermal Characteristics of Japanese Clothing and Western Clothing
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??? A-5???? A-4??? A???????
A-6???? A-5?? A??????? A-7??
?? A-6????? A????????????
? B???? A?????????? 3?????
??? B-1?B-3???? A? A-1?A-3????
????? B-4???? B-3?????? B??
??????????? B-5???? B-4???
B??????? B-6???? B-5?? B????
??? B-7???? B-6???????????
B-8???? B-7???????????????




? ???????? ???? ??????? ?




















?? 4?? 5???? A???? B??????
?????????????????A? 0.758 clo?
????? A? 0.544 clo?? A? 0.084 clo????
??????? 0.145 clo??????? A???
?????????? clo?????????? A





???? 275.00 6.55 ??? ?????? 50%????? 50%
?????? 1,305.03 0.73 ??? 100%
?? 1,041.27 1.22 ? 100%
??? 50.87 2.92 ? 100%
??? 97.77 2.25 ? 100%
???????? 796.40 0.26 ? 100%
??? B
????
??? 517.57 0.63 ??? 100%
?????? 924.73 0.50 ??? 100%
???? 583.00 1.59 ? 100%
??? 50.10 2.95 ? 100%
??? 91.80 1.62 ? 100%
???????? 609.37 0.39 ? 100%
?????
?? 86.53 - -
??? 113.40 0.49 ? 100%
???? 144.83 0.18 ????????
?????? 18.40 2.25 ? 100%
??? 25.17 0.51 ? 100%
??? 45.20 2.71 -
??? 71.67 1.88 -
??????? 21.80 1.92 -
???? 44.55 0.45 ? 100%






















??????? B? 0.708 clo?????????
? 0.547 clo4??? 1.55????????????
????????? 55%???????????
???????????? B? 0.568 clo?? B?
0.058 clo? ? ? ? ? 0.412 clo ?? ? ? ? ? ?
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? ??????? ???
??+??? ?? ???? ????? ????? B ?? B ? B ??? B ???? B
??? B-1 ? ?
??? B-2 ? ? ?
??? B-3 ? ? ? ?
??? B-4 ? ? ? ? ?
??? B-5 ? ? ? ? ? ?
??? B-6 ? ? ? ? ? ? ?
??? B-7 ? ? ? ? ? ? ? ?













?? 0.124 26.62 20.19 109.44 0.059 0.379
??? 0.126 26.71 20.25  94.22 0.069 0.442
??? 0.120 25.92 20.82  63.89 0.080 0.515
??? 0.128 26.45 20.23  85.00 0.073 0.472
??? 0.116 25.13 20.86  56.67 0.075 0.486
???? 0.058 25.22 20.10  33.56 0.152 0.984
???? 0.057 25.17 20.12  32.11 0.157 1.015
???? 0.073 24.81 20.11  43.67 0.108 0.695
???? 0.071 24.85 20.14  43.22 0.109 0.702
???? 0.128 24.94 20.18  61.67 0.077 0.497
???? 0.127 24.87 20.15  63.78 0.074 0.478
???? 0.146 24.23 20.18  77.00 0.053 0.340
???? 0.145 24.30 20.25  69.89 0.058 0.374
?? - 25.32 20.28  64.16 0.088 0.568
?? 1.419 - - - - -
? ??????? ???
??+??? ?? ???? ????? ????? A  ?? A ? A ???? A
??? A-1 ? ?
??? A-2 ? ? ?
??? A-3 ? ? ? ?
??? A-4 ? ? ? ? ?
??? A-5 ? ? ? ? ? ?
??? A-6 ? ? ? ? ? ? ?
??? A-7 ? ? ? ? ? ? ? ?
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???? A???? B ??????????? 10
??????? A????????????+??
?+?????? A-1? 0.082 clo?A-1?????
??? A-2?+0.302? 0.384 clo?A-2?????
????? A-3?+0.178? 0.562 clo?A-3????
?? A???? A-4?+0.219? 0.781 clo?A-4?
?? A???? A-5?+0.264? 1.045 clo?A-5?
? A ? ? ? ? A-6 ?+0.022 ? 1.067 clo?A-6 ?
???????? A-7?+0.107? 1.174 clo???
??




? ??? ? ??????????????????
??????????
? ????????????????
????????????? ?? ?? ?????????
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? B-4?+0.190? 0.752 clo?B-4??? B???
? B-5?+0.180? 0.932 clo?B-5?? B????
B-6?+0.032? 0.964 clo?B-6????????
B-7?+0.103? 1.067 clo?B-7????????










































?? clo? ? /? ?%?
??? A-1 - 0.082 - 0.018 -
??? A-2 ???? 0.384 0.302 0.315 95.9%
??? A-3 ????? 0.562 0.178 0.195 91.3%
??? A-4 ????? A 0.781 0.219 0.533 41.1%
??? A-5 ?? A 1.045 0.264 0.758 34.8%
??? A-6 ? A 1.067 0.022 0.084 26.2%
??? A-7 ???? A 1.174 0.107 0.145 73.8%
? ??????
???? ??? clo? ???????clo?????
??????
?? clo? ? /? ?%?
??? B-1 - 0.082 - 0.018 -
??? B-2 ???? 0.384 0.302 0.315 95.9%
??? B-3 ????? 0.562 0.178 0.195 91.3%
??? B-4 ????? B 0.752 0.190 0.568 33.5%
??? B-5 ?? B 0.932 0.180 0.708 25.4%
??? B-6 ? B 0.964 0.032 0.058 55.2%
??? B-7 ??? 1.067 0.103 0.412 25.0%
??? B-8 ???? B 1.251 0.184 0.350 52.6%
? ???????????????
????????????? ?? ?? ?????????
123?
??????????










???? A???? B???????? clo???
????? clo????????? 13??? 7?
????? clo??????????????? A
? 0.960 clo ??45.0%? ? ? ? B ? 1.448 clo ?





















?1.?????? 1?? clo?? 0.758 clo????
????????+?????? 1.174 clo???
??
?2.????? 1?? clo?? 0.708 clo?????
?? 1.55????????????????+














? ???????????? ?? ?
???? ??????? ???
?? +??? 0.075 - -
??? A 1.174 2.134 0.960
??? B
??????? 1.251 2.699 1.448
?? 1.122 2.043 0.921
? ????????????
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?Using a thermal mannequin in a standing position, we measured the thermal resistance when wearing Open-sleeved long 
kimono ?furisode nagagi?, Street clothes style fine pattern long kimono ?machigi komon nagagi?, and Western clothing.?
These were measured in single pieces and layered.?We investigated differences between the furisode nagagi and komon 
nagagi, and vs.?Western clothing.?The results were as follows.
?1.?One furisode nagagi had a thermal resistance of 0.758 clo, and 1.174 clo when worn in two layers.
?2.?One komon nagagi was 0.708 clo, and 1.249 clo when worn in two layers.
?3.?The effective thermal resistance ?Iclo? of seven types of garments?a single furisode nagagi, komon nagagi, nagajuban 
?furisode nagagi?, nagajuban ?komon nagagi?, coat, hadajuban and susoyoke?displayed a significant correlation with gross 
weight ?r=0.958**?.
?4.?Western clothing worn in two layers was 1.122 clo, almost the same as for furisode nagagi.
?5.?Comparing the sum of the clo of single pieces of clothing vs.?the layered clo, furisode lost 44.3%, komon nagagi lost 
51.8%, and Western clothing lost 41.9%.?
?6.?We created a clothing climate diagram for the Japanese clothing, and confirmed that they have almost the same tempera-
ture and humidity levels as Western clothing.
